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circuit and a plurality of light emitting devices; the pixel
circuit has a plurality of display periods, each display period
includes: a first reset stage, a data write stage, a second reset
stage and a light emitting stage, the driving method includes:
in the second reset stage, providing a valid level signal to at
least one second reset line to cause the corresponding second
reset sub-circuit to write a voltage on the mitialization signal
line mto a first electrode of the light emitting device; 1n the
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S1

In the first reset stage, providing a valid level signal to a first reset line
to cause the first reset sub-circuit to write a voltage signal on an
initialization signal lie into the gate of the dniving transistor

In the data write stage, providing a valid level signal to a scan lme to S2

causc the data write sub-circuit to write a voltage signal on a data line
into the first electrode of the driving transistor

In the second reset stage, providing a valid level signal to at least one S3
second reset line to cause the corresponding second reset sub-circuit
to write a voltage signal on the nitialization signal line to a first
clectrode of the light emitting device

In the light emitting stage, providing a valid level signal to a first light
emitting control line and providing a valid level signal to at least one 4
second light emitting control line, so that the first light emitting

control sub-circuit causes the first power line and the first electrode of

the drniving transistor to be directly electrically connected to each

other, and the at least one second light emitting control sub-circuit

causes the second electrode of the driving transistor and the light

emitting device to be directly electrically connected to each other

FIG. 1C
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PIXEL STRUCTURE, DRIVING METHOD
THEREOF AND DISPLAY DEVICE

TECHNICAL FIELD

The present disclosure relates to the field of display
technology, and in particular to a pixel structure, a driving
method thereof and a display device.

BACKGROUND

Active Matrix Organic Light Emitting Diode (AMOLED)
has a wider and wider application. A pixel display device of
the AMOLED 1s an Organic Light emitting Diode (OLED).
In the AMOLED, a driving transistor generates a driving
current 1n a saturation state to drive a light emitting device
to emit light.

SUMMARY

The embodiment of the present disclosure provides a
pixel structure, a driving method thereof and a display
device.

In a first aspect, the embodiment of the present disclosure
provides a driving method for a pixel structure, the pixel
structure including: a pixel circuit and a plurality of light
emitting devices; wherein the pixel circuit includes: a driv-
ing transistor, a storage capacitor, a write compensation
sub-circuit, a first reset sub-circuit, a first light emitting
control sub-circuit, a plurality of second light emitting
control sub-circuits, and a plurality of second reset sub-
circuits, wherein two terminals of the storage capacitor are
respectively connected to a gate of the dniving transistor and
a first power line; the second light emitting control sub-
circuits and the second reset sub-circuits are connected to
the light emitting devices 1n a one-to-one correspondence;
the plurality of second reset sub-circuits are respectively
connected to a plurality of second reset lines; the plurality of
second light emitting control sub-circuits are connected to a
plurality of second light emitting control lines, respectively;

the pixel circuit has a plurality of display periods, each

display period includes: a first reset stage, a data write
stage, a second reset stage and a light emitting stage,
the driving method includes steps of:

in the first reset stage, providing a valid level signal to a

first reset line to cause the first reset sub-circuit to write
a voltage signal on an initialization signal line mnto the
gate of the driving transistor;

in the data write stage, providing a valid level signal to a

scan line to cause the write compensation sub-circuit to
write a voltage signal on a data line into the first
clectrode of the driving transistor and connect the gate
and the second electrode of the driving transistor;

in the second reset stage, providing a valid level signal to

at least one second reset line to cause the corresponding
second reset sub-circuit to write a voltage on the
initialization signal line to a first electrode of the light
emitting device;

in the light emitting stage, providing a valid level signal

to a first light emitting control line and providing a
valid level signal to at least one second light emitting
control line, so that the first light emitting control
sub-circuit causes the first power line and the first
clectrode of the driving transistor to be directly elec-
trically connected to each other, and the at least one
second light emitting control sub-circuit causes the
second electrode of the driving transistor and the cor-
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responding light emitting device to be directly electri-
cally connected to each other.

In some embodiments, at least two of the plurality of light
emitting devices connected to a same pixel circuit have
different colors;

the step of providing a valid level signal to the at least one
second reset line includes: providing a valid level signal to
each second reset line;

the step of providing a valid level signal to the at least one
second light emitting control line includes: providing a valid
level signal to the plurality of second light emitting control
lines, respectively.

In some embodiments, the plurality of light emitting
devices connected to a same pixel circuit have a same color;

a valid level signal 1s provided to the n second light
emitting control lines by turns in the light emitting stages 1n
n consecutive display periods, wherein n 1s the number of
light emitting devices 1n the pixel structure.

In some embodiments, the plurality of light emitting
devices connected to a same pixel circuit have a same color;
one of the second light emitting control lines to which the
pixel circuit 1s connected 1s used as a primary light emitting,
control line, and the remaining second light emitting control
lines are used as alternative light emitting control lines;

a valid level signal 1s provided to the first light emitting
control line, the primary light emitting control line, 1n the
light emitting stages of the first m display periods; a valid
level signal 1s provided to the first light emitting control line,
the primary light emitting control line and at least one of the
alternative light emitting control lines, 1n the light emitting
stages of display periods following the m-th display period;
wherein m 1s determined according to a luminance decay
curve of the light emitting device.

In some embodiments, the first reset sub-circuit includes:
a first reset transistor, a gate of the first reset transistor 1s
connected to a first reset line, a first electrode of the first
reset transistor 1s connected to the gate of the driving
transistor, and a second electrode of the first reset transistor
1s connected to the imitialization signal line;

in the first reset stage, providing a valid level signal to a
first reset line to cause the first reset sub-circuit to write a
voltage signal on an 1nitialization signal line mto the gate of
the driving transistor, which specifically includes:

in the first reset stage, providing a valid level signal to the
first reset line to connect the first electrode and the second
clectrode of the first reset line.

In some embodiments, the second reset sub-circuit
includes: second reset transistors, respectively; gates of the
second reset transistors are connected to the second reset
lines, respectively; first electrodes of the second reset tran-
sistors are connected to the light emitting devices, respec-
tively; and second electrodes of the second reset transistors
are connected to the mitialization signal line;

in the second reset stage, providing a valid level signal to
at least one second reset line to cause the corresponding
second reset sub-circuit to write the voltage on the 1nitial-
1zation signal line to the first electrode of the light emitting
device, which specifically includes:

in the second reset stage, providing a valid level signal to
at least one second reset line to connect the first electrode
and the second electrode of the corresponding second reset
transistor.

In some embodiments, the first light emitting control
sub-circuit includes: a first light emitting control transistor,
a gate of the first light emitting control transistor 1s con-
nected to the first light emitting control line, a first electrode
of the first light emitting control transistor 1s connected to
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the first power line, and a second electrode of the first light
emitting control transistor 1s connected to the first electrode
of the driving transistor; the second light emitting control
sub-circuits include: second light emitting control transis-
tors, respectively; gates of the second light emitting control
transistors are connected to the second light emitting control
lines, respectively; first electrodes of the second light emut-
ting control transistors are connected to the second electrode
of the driving transistor; and second electrodes of the second
light emitting control transistors are connected to the light
emitting device, respectively.

In the light emitting stage, providing a valid level signal
to a first light emitting control line and providing a valid
level signal to at least one second light emitting control line,
so that the first light emitting control sub-circuit causes the
first power line and the first electrode of the driving tran-
sistor to be directly electrically connected to each other, and
the at least one second light emitting control sub-circuit
causes the second electrode of the driving transistor and the
corresponding light emitting device to be directly electri-
cally connected to each other, which specifically includes:

in the light emitting stage, providing a valid level signal

to the first light emitting control line and providing a valid
level signal to at least one second light emitting control line,
to connect the first electrode and the second electrode of the
first light emitting control transistor, and to connect the first
clectrode and the second electrode of at least one second
light emitting control transistor.
In a second aspect, the embodiment of the present dis-
closure provides a pixel structure, including: a pixel circuit
and a plurality of light emitting devices; wherein the pixel
circuit includes: a driving transistor, a storage capacitor, a
write compensation sub-circuit, a first reset sub-circuit, a
first light emitting control sub-circuit, a plurality of second
light emitting control sub-circuits, and a plurality of second
reset sub-circuits, wheremn two terminals of the storage
capacitor are respectively connected to a gate of the driving
transistor and a first power line; the second light emitting,
control sub-circuits and the second reset sub-circuits are
connected to the light emitting devices in a one-to-one
correspondence;

the write compensation sub-circuit 1s configured to write
a voltage signal on a data line to a first electrode of the
driving transistor and connect the gate and a second elec-
trode of the driving transistor in response to a signal from a
scan line;

the first reset sub-circuit 1s configured to write a voltage
signal on an initialization signal line to the gate of the
driving transistor in response to a signal from a {first reset
line:

the second reset sub-circuit 1s configured to write a
voltage on the mnitialization signal line to a first electrode of
the light emitting device to which the second reset sub-
circuit 1s connected, in response to a signal from the corre-
sponding second reset line;

the first light emitting control sub-circuit 1s configured to
cause the first power line to be directly electrically con-
nected to the first electrode of the driving transistor in
response to a signal from a first light emitting control line;

the second light emitting control sub-circuit 1s configured
to causes the second electrode of the driving transistor to be
directly connected to the light emitting device to which the
second light emitting control sub-circuit 1s connected, 1n
response to a signal from the corresponding second light
emitting control line.

In some embodiments, the second reset sub-circuit
includes: second reset transistors, respectively; gates of the
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second reset transistors are connected to the second reset
lines, respectively; first electrodes of the second reset tran-
sistors are connected to the light emitting devices, respec-
tively; and second electrodes of the second reset transistors
are connected to the mitialization signal line;

the second light emitting control sub-circuit includes: a
second light emitting control transistor, a gate of which 1s
connected to the second light emitting control line, a first
clectrode of which 1s connected to the second electrode of
the driving transistor, and a second electrode of which 1s
connected to the light emitting device.

In some embodiments, at least two of the plurality of light
emitting devices 1n the pixel structure have different colors;
of,

the plurality of light emitting devices 1n the pixel structure
have a same color.

In some embodiments, the number of the light emitting
devices 1n the pixel structure 1s two, a width-to-length ratio
of the dnving transistor 1s between 1/8 and 1/12; or, the
number of the light emitting devices in the pixel structure 1s
three, and the width-to-length ratio of the driving transistor
1s between 1/3 and 1/5.

In a third aspect, the embodiment of the present disclosure
provides a display device including a display substrate, a
first driving circuit and a second driving circuit, wherein the
display substrate includes a plurality of pixels, at least one
of which has the pixel structure of any one of claims 8 to 11;

the first drniving circuit 1s configured to: in the first reset
stage of the pixel circuit, provide a valid level signal to the
first reset line to which the pixel circuit 1s connected to cause
the first reset sub-circuit to write the voltage signal on the
initialization signal line into the gate of the driving transis-
tor; 1n the data write stage of the pixel circuit, provide a valid
level signal to the scan line to which the pixel circuit i1s
connected to cause the data write sub-circuit to write the
voltage signal on the data line into the first electrode of the
driving transistor; and 1n the second reset stage of the pixel
circuit, provide a valid level signal to at least one second
reset line to which the pixel circuit 1s connected to cause the
corresponding second reset sub-circuit to write the voltage
on the iitialization signal line to the first electrode of the
light emitting device;

the second driving circuit 1s configured to: in the light
emitting stage of the pixel circuit, provide a valid level
signal to the first light emitting control line to which the
pixel circuit 1s connected, and provide a valid level signal to
at least one second light emitting control line to which the
pixel circuit 1s connected, so that the first light emitting
control sub-circuit causes the first power line to be directly
clectrically connected to the first electrode of the driving
transistor, and at least one second light emitting control
sub-circuit causes the second electrode of the driving tran-
sistor to be directly electrically connected to the correspond-
ing light emitting device.

In some embodiments, at least two of the plurality of light
emitting devices connected to a same pixel circuit have
different colors;

the first driving circuit 1s specifically configured to pro-
vide, 1n the first reset stage, a valid level signal to the first
reset line; 1n the data write stage, provide a valid level signal
to the scan line; and 1n the second reset stage of the pixel
circuit, provide a valid level signal to each second reset line,
to cause the corresponding second reset sub-circuit to write
the voltage on the mitialization signal line to the first
clectrode of the light emitting device;

the second driving circuit 1s specifically configured to
provide a valid level signal to the first light emitting control
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line and provide a valid level signal to the plurality of second
light emitting control lines, respectively, 1 the light emitting
stage.

In some embodiments, the plurality of light emitting
devices connected to a same pixel circuit have a same color;

the second driving circuit 1s specifically configured to
provide a valid level signal to the first light emitting control
line to which the pixel circuit 1s connected, 1n the light
emitting stage of each display period; and provide a valid
level signal to the n second light emitting control lines to
which the pixel circuit 1s connected by turns in the light
emitting stages 1n n consecutive display periods, wherein n
1s the number of light emitting devices 1n the pixel structure.

In some embodiments, the plurality of light emitting
devices connected to a same pixel circuit have a same color;
one of the second light emitting control lines to which the
pixel structure 1s connected 1s used as a primary light
emitting control line, and the remaining second light emut-
ting control lines are used as alternative light emitting
control lines;

the second driving circuit 1s specifically configured to
provide a valid level signal to the first light emitting control
line, the primary light emitting control line, 1in the light
emitting stages of the first m display periods; to provide a
valid level signal to the first light emitting control line, the
primary light emitting control line and at least one of the
alternative light emitting control lines, 1n the light emittin
stages of display periods following the m-th display period;
wherein m 1s determined according to luminance decay
curves of the light emitting devices to which the pixel circuit
1s connected.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the present disclosure and
constitute a part of this specification, are for explaining the
present disclosure together with the following exemplary
embodiments, but not intended to limit the present disclo-
sure. In the drawings:

FIG. 1A 1s a schematic diagram of an exemplary display
substrate.

FIG. 1B 1s a schematic structural diagram of a pixel
structure according to an embodiment of the present disclo-
sure.

FIG. 1C 1s a schematic diagram of a driving method for
the pixel structure shown in FIG. 1B.

FIG. 2 1s a schematic diagram of a pixel structure accord-
ing to an embodiment of the present disclosure.

FIG. 3 1s a schematic diagram of a pixel structure accord-
ing to an embodiment of the present disclosure.

FIG. 4 1s a timing diagram 1llustrating an operation of a
pixel structure according to an embodiment of the present
disclosure.

FIG. 5 1s a timing diagram 1llustrating an operation of a
pixel structure according to an embodiment of the present
disclosure.

FIG. 6 1s a timing diagram 1llustrating an operation of a
pixel structure according to an embodiment of the present
disclosure.

FIG. 7 1s a diagram showing luminance decay curves of
light emitting devices having different colors.

FIG. 8 1s a schematic diagram of an overall architecture
of a display device according to an embodiment of the

present disclosure.

DETAIL DESCRIPTION OF EMBODIMENTS

The embodiments of the present disclosure will be
described 1n detail below with reference to the accompany-
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6

ing drawings. It should be understood that detail description
of embodiments here 1s only used to 1llustrate and explain
the present disclosure, but not to limit the present disclosure.

The embodiments of the present disclosure will be
described by taking an example 1n which the light emitting
device 1s an organic light emitting diode (OLED). A first
clectrode of the light emitting device 1s an anode, and a
second electrode 1s a cathode.

In addition, transistors in the embodiments of the present
disclosure may be independently selected from one of a
polycrystalline silicon thin film transistor, an amorphous
silicon thin film transistor, an oxide thin film transistor, and
an organic thin film transistor. In the present disclosure, a
“first electrode™ specifically refers to a source of a transistor
and a corresponding “second electrode” specifically refers to
a drain of the transistor. Alternatively, one skilled 1n the art
will recognize that the “first electrode” and “second elec-
trode” are interchangeable.

In addition, the transistors may be divided into N-type
transistors and P-type transistors. Each transistor in the
present disclosure may be independently selected from an
N-type transistor or a P-type transistor. The following
embodiments will be described by taking an example 1n
which the transistors in the display driving circuit are all
P-type transistors, and the transistors 1n the display driving
circuit may be simultaneously manufactured by the same
manufacturing process. Accordingly, a valid level signal 1s a
low level signal and a invalid level signal 1s a high level
signal.

FIG. 1A 1s a schematic diagram of an exemplary display
substrate. As shown 1 FIG. 1A, a display region of the
display substrate includes a plurality of pixels P arranged 1n
an array, each of the plurality of pixels P includes a pixel
structure including a pixel circuit and a light emitting device.
A driving circuit 1s provided around the display region, and
1s configured to provide signals such as scan signals and
reset signals to the pixel circuit, and the pixel circuit
provides driving current to the light emitting device accord-
ing to the received signals.

FIG. 1B 1s a schematic structural diagram of a pixel
structure according to an embodiment of the present disclo-
sure. As shown 1n FIG. 1B, the pixel structure includes: the
pixel circuit and a plurality of light emitting devices 21 to
22. The pixel circuit includes: a driving transistor T3, a
storage capacitor Cs, a write compensation sub-circuit 11, a
first reset sub-circuit 12, a first light emitting control sub-
circuit 13, a plurality of second light emitting control
sub-circuits 141 to 142, and a plurality of second reset
sub-circuits 151 to 152, wherein two terminals of the storage
capacitor Cs are respectively connected to a gate of the
driving transistor 13 and a first power line VDD; the second
light emitting control sub-circuits 141 to 142 and the second
reset sub-circuits 151 to 152 are connected to the light
emitting devices 21 to 22 1n a one-to-one correspondence.
For example, the second light emitting control sub-circuits
141 to 142 and the second reset sub-circuits 151 to 152 are
connected to first electrodes of corresponding light emitting
devices 21 to 22, and second electrodes of the light emitting
devices 21 to 22 are connected to a second power source line
VSS. The second reset sub-circuits 151 to 152 are respec-
tively connected to the second reset lines Reset2_1 to
Reset2_2. The plurality of second light emitting control
sub-circuits 141 to 142 are connected to the plurality of
second light emitting control lmmes EM2_1 to EM2_2,
respectively.

The write compensation sub-circuit 11 1s configured to
connect the gate and a second electrode of the driving
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transistor T3 together (causes the gate and the second
clectrode of the drniving transistor T3 to be directly electri-
cally connected to each other) in response to a signal from
a scan line Scan.

The first reset sub-circuit 12 1s configured to write a
voltage signal on an 1nitialization signal line Init to the gate
of the driving transistor T3 1n response to a signal from a {irst
reset line Resetl, thereby resetting a potential at the gate of
the driving transistor 13.

The second reset sub-circuit 151/152 i1s configured to
write a voltage on the mitialization signal line Init to the first
clectrode of the light emitting device 21/22 to which the
second reset sub-circuit 151/152 1s connected, 1n response to
a signal from the corresponding second reset line Reset2_1/
Reset 2 2. It should be understood that the second reset lines
Reset2 1 and Reset2 1 to which the different second reset
sub-circuits 151 and 152 are connected are independent of
cach other.

The first light emitting control sub-circuit 13 1s configured
to causes the first power line VDD to be directly electrically
connected to a first electrode of the driving transistor T3 1n
response to a signal from a first light emitting control line
EM 1.

The second light emitting control sub-circuit 141/142 1s
configured to causes the second electrode of the driving
transistor T3 to be directly electrically connected to the light
emitting device 21/22 to which the second light emitting
control sub-circuit 141/142 1s connected, 1n response to a
signal from the corresponding second light emitting control
line EM2 1/EM2 2. It should be understood that the second
light emitting control lines EM2_1 and EM2_2 to which the
different second light emitting control sub-circuits 141 and
142 are connected are imndependent of each other.

In the embodiment of the present disclosure, the pixel
structure has a plurality of display periods, and each display
period 1s a time period for displaying one frame of image on
the display substrate. Each display period of the pixel
structure may 1nclude a first reset stage, a data write stage,
a second reset stage, and a light emitting stage. FIG. 1C 1s
a schematic diagram of a driving method for the pixel
structure shown 1n FIG. 1B. As shown in FIG. 1C, the
driving method includes:

In the first reset stage, a valid level signal 1s provided to
the first reset line Resetl to cause the first reset sub-circuit
12 to write the voltage signal on the 1mitialization signal line
Init to the gate of the driving transistor T3, thereby resetting
the potential at the gate of the driving transistor T3.

In the data write stage, a valid level signal 1s provided to
the scan line Scan to cause the write compensation sub-
circuit 11 to write a voltage signal on the data line Data to
the first electrode of the driving transistor T3 and to connect
the gate and the second electrode of the driving transistor T3
together, so that a voltage stored 1n the storage capacitor Cs
1s related to the voltage signal on the data line Data and a
threshold voltage of the dniving transistor T3.

In the second reset stage, a valid level signal 1s provided
to at least one of the second reset lines Reset2 1/Reset 2 2
to cause the corresponding second reset sub-circuit 151/152
to write the voltage signal on the initialization signal line Init
to the first electrode of the light emitting device 21/22,
thereby resetting a potential at the first electrode of the light
emitting device 21/22.

In the light emitting stage, a valid level signal i1s provided
to the first light emitting control line EM1, and a valid level
signal 1s provided to the at least one of the second light
emitting control lines EM2_1 to EM2_2, so that the first
light emitting control sub-circuit 13 causes the first power
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line VDD to be directly electrically connected to the first
clectrode of the driving transistor T3, and the at least one
second light emitting control sub-circuit 141/142 causes the
second electrode of the driving transistor T3 to be directly
clectrically connected to the corresponding light emitting
device 21/22, so that the driving transistor 13 provides the
driving current to the at least one light emitting device
21/22.

In some examples, at least two of the light emitting
devices connected to a same pixel circuit have different
colors. For example, the light emitting devices 21 to 22 are
a red light emitting device and a green light emitting device,
respectively. For another example, the same pixel circuit 1s
connected to one red light emitting device, one green light
emitting device, and one blue light emitting device at the
same time. For another example, the same pixel circuit 1s
connected to one red light emitting device, two green light
emitting devices, and one blue light emitting device at the
same time. In this case, 1 the second reset stage, a valid
level signal 1s provided to each of the second reset lines
Reset2_1 to Reset2_2, thereby causing each of the second
reset sub-circuits 151/152 to reset the potential at the first
clectrode of the corresponding light emitting device 21/22.
In the light emitting stage, a valid level signal 1s provided to
the first light emitting control line EM1 and 1s provided to
the plurality of second light emitting control lines EM2_1 to
EM2_2, respectively, so that the driving transistor T3 pro-
vides the driving current to the plurality of light emitting
devices 21 to 22. A magnitude of the driving current that the
driving transistor 13 may output is related to the voltage
stored 1n the storage capacitor Cs, that 1s, the voltage signal
on the data line Data. When an on time of the second light
emitting control sub-circuit 141/142 1s long enough, the
driving current outputted by the driving transistor T3 may be
tully outputted to each light emitting device 21/22; when the
on time of the second light emitting control sub-circuit
141/142 1s not enough, a magmtude of the current actually
flowing through the light emitting device 21/22 1s related to
the on time of the second light emitting control sub-circuit
141/142. Therefore, by controlling the time of loading the
valid level signal on each of the second light emitting control
lines EM2_1/EM2_2, the magnitude of the current flowing
through the light emitting device 21/22 may be controlled,
and thus, the light emitting luminance of the light emitting
device 21/22 may be controlled. At this time, the same pixel
circuit may simultaneously drive the plurality of light emut-
ting devices 21 to 22 to emut light, thereby facilitating
realization of high resolution of the display device.

Alternatively, only one light emitting device 21/22 may be
driven to emit light in each display period of the pixel
circuit. For example, the plurality of light emitting devices
21 to 22 1n each pixel structure have a same color, and the
plurality of light emitting devices 21 to 22 are driven by
turns to emait light, by providing a valid level signal to the n
second light emitting control lines by turns in the light
emitting stages in n consecutive display periods (i.e., when
displaying n consecutive frames of images). In this way,
when a certain region of the display device displays a same
image content for a long time, the light emitting devices 21
to 22 1n the pixel structures 1n the region may be controlled
to emit light by turns to prevent the display burn-in problem
caused by the light emitting device 21/22 in the certain
region emitting light for a long time.

In addition, because decay curves of the light emitting
devices with different colors are different from each other,
decay degrees of the light emitting devices with different
colors may appear diflerences after the display device has
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been used for a period of time, which easily generates color
offset. In the pixel structure of the embodiment of the
present disclosure, the pixel circuit may drive the plurality
of light emitting devices 21 to 22, so that when the light
emitting colors of the plurality of light emitting devices 21
to 22 are the same and are all the colors with the fastest
decay speed, one of the light emitting devices 21/22 may be
driven to emuit light by the pixel circuit in each light emitting
stage belore the accumulated operation time of the display
device reaches a predetermined duration. After the accumu-
lated operation time of the display device reaches the
predetermined duration, 1n each light emitting stage of the
pixel structure, the at least two light emitting devices 21 to
22 are driven by the pixel circuit to emit light stmultane-
ously, thereby compensating the luminance decay of the
light emitting device 21/22.

FIG. 2 1s a schematic diagram of another pixel structure
provided 1n an embodiment of the present disclosure. The
pixel structure shown 1n FIG. 2 1s an embodiment based on
the pixel structure shown in FIG. 1B. As shown 1n FIG. 2,
in some embodiments, the write compensation sub-circuit 11
includes: a data write transistor 14 and a compensation
transistor T1, a gate of the data write transistor T4 1s
connected to the scan line Scan, a first electrode of the data
write transistor 14 1s connected to the data line Data, and a
second electrode of the data write transistor T4 1s connected
to the first electrode of the driving transistor T3. A gate of the
compensation transistor T1 1s connected to the scan line
Scan, a first electrode of the compensation transistor T1 1s
connected to the second electrode of the driving transistor
T3, and a second electrode of the compensation transistor T3
1s connected to the gate of the driving transistor T3.

In some embodiments, the first reset sub-circuit 12
includes: a first reset transistor 12, a gate of the first reset
transistor T2 1s connected to a first reset line Resetl, a first
clectrode of the first reset transistor T2 1s connected to the
gate of the driving transistor 13, and a second electrode of
the first reset transistor T2 1s connected to the 1itialization
signal line Init. In the first reset stage, the first reset sub-
circuit 12 writes a voltage signal on the 1nitialization signal
line Init to the gate of the driving transistor T3, specifically,
which means that the first electrode and the second electrode
of the first reset transistor 12 are turned on, so that the gate
of the driving transistor T3 and the nitialization signal line
Init are turned on.

In some embodiments, the second reset sub-circuits 151/
152 includes: second reset transistors T7_1/17_2, respec-
tively; gates of the second reset transistors T7_1/T7_2 are
connected to the second reset lines Reset2 1/Reset 2 2,
respectively; first electrodes of the second reset transistors
T7_1/T7_2 are connected to first electrodes of the light
emitting devices 21/22, respectively; and second electrodes
of the second reset transistors T7 1/1T7 2 are connected to
the mitialization signal line Init. In the second reset stage,
the second reset sub-circuits 151/152 write the voltage
signal on the 1nitialization signal line Init 1nto first electrodes
of the light emitting devices 21/22, specifically, which
means that first electrodes and second electrodes of the
second reset transistors T7_1/17 2 are turned on, so that the
first electrodes of the light emitting devices 21/22 and the
initialization signal line Init are turned on.

In some embodiments, the first light emitting control
sub-circuit 13 includes: a first light emitting control transis-
tor 15, a gate of the first light emitting control transistor T3
1s connected to the first light emitting control line EM1, a
first electrode of the first light emitting control transistor TS
1s connected to the first power line VDD, and a second
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clectrode of the first light emitting control transistor TS 1s
connected to the first electrode of the driving transistor 13.
In the light emitting stage, the first light emitting control
sub-circuit 13 makes the first power line VDD be directly
clectrically connected to the first electrode of the driving
transistor 13, which specifically means that the first elec-
trode and the second electrode of the first light emitting
control transistor TS are connected to each other, so that the
first power line VDD 1s directly electrically connected to the
first electrode of the driving transistor T3.

In some embodiments, the second light emitting control

sub-circuits 141/142 include:

second light emitting control transistors T6_1/T6_2,
respectively; gates of the second light emitting control
transistors 16_1/1T6_2 are connected to the second light
emitting control lines EM2_1/EM2_2, respectively; first
clectrodes of the second light emitting control transistors
T6 1/T6 2 are connected to the second electrode of the
driving transistor T3; and second electrodes of the second
light emitting control transistors T6_1/T6_2 are connected
to the light emitting device 21/22, respectively. In the light
emitting stage, the second light emitting control sub-circuit
141/142 makes the second electrode of the driving transistor
T3 be directly electrically connected to the corresponding
light emitting device 21/22, which specifically means that
the second light emitting control transistor T6_1/16_2 1s
turned on, thereby causing the second electrode of the
driving transistor T3 to be directly electrically connected to
the corresponding light emitting device 21/22.

In some embodiments, the at least two second reset
transistors T7_1 to T7_2 form a dual gate structure, thereby
reducing a space occupied by the pixel structure. For
example, in the case that the pixel structure in FIG. 2
includes two second reset transistors T7 1 to T7 2, the two
second reset transistors T7_1 to T7_2 form a dual gate
transistor, the dual gate transistor has two gates, two first
clectrodes and one second electrode, the two gates of the
dual gate transistor respectively serve as the gates of the two
second reset transistors T7 1 to T7 2, the two first elec-
trodes of the dual gate transistor respectively serve as the
first electrodes of the two second reset transistors 17 1 to
17_2, and the second gate of the dual gate transistor
simultaneously serves as the second electrodes of the two
second reset transistors 17 1/T7 2.

FIG. 3 1s a schematic diagram of another pixel structure
provided 1mn an embodiment of the present disclosure. The
difference between the pixel structure shown 1 FIG. 3 and
the pixel structure shown in FIG. 2 1s only: in FIG. 2, the
pixel structure includes two light emitting devices 21 to 22,
two second reset sub-circuits 151 to 152, and two second
light emitting control sub-circuits 141 to 142; in FIG. 3, the
pixel structure includes three light emitting devices 21 to 23,
three second reset sub-circuits 151 to 153, and three second
light emitting control sub-circuits 141 to 143. It should be
noted that the number of the light emitting devices 21/22/23,
the second reset sub-circuit 151/152/153, and the second
light emitting control sub-circuit 141/142/143 may also be
set to other numbers, which 1s not limited herein.

For the pixel structure shown 1n FIG. 3, two of the second
reset transistors T7_1 to T7_2 may be used to constitute a
dual-gate transistor, and the other second reset transistor
17_3 1s a single transistor.

A driving process for the pixel structure in the embodi-
ment of the present disclosure will be described below 1n
detail by taking the pixel structure shown 1 FIG. 3 as an
example.
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In some embodiments, the light emitting colors of the
plurality of light emitting devices 21 to 23 in the pixel
structure may be different from each other. For example, the
light emitting colors of the light emitting devices 21 to 23 1n
FIG. 3 are red, green and blue, respectively. In this case, the
operation timing of the pixel structure may be as shown 1n
FIG. 4. The driving process for the pixel structure includes:
a first reset stage t1, a data write stage t2, a second reset stage
t3, and a light emitting stage t4.

In the first reset stage t1, a valid level signal 1s provided
to the first reset line Resetl, and an 1nvalid level signal is
provided to the scan line Scan, the second reset line
Reset2_1/Reset2_2, the first light emitting control line EM1,
and the second light emitting control line EM2_1/EM2 2.
At this time, the first reset transistor T2 1s turned on, and the
voltage signal on the 1nitialization voltage line Init 1s trans-
mitted to the gate of the driving transistor T3, thereby
resetting the potential at the gate of the driving transistor T3.
The data write transistor T4, the compensation transistor T1,
the first light emitting control transistor T3, the second light
emitting control transistors T6_1 to Té6_3, and the second
reset transistors T7_1 to T7_3 are all turned off.

In the data write stage t2, a valid level signal 1s provided
to the scan line Scan, and an 1nvalid level signal 1s provided
to the first reset line Resetl, the second reset lines Reset2 1
to Reset2_3, the first light emitting control line EM1, and the
second light emitting control lines EM2_1 to EM2_3. At this
time, the data write transistor T4 1s turned on, and the
voltage signal on the data line Data 1s written into the first
electrode of the driving transistor T3; meanwhile, the com-
pensation transistor T1 1s turned on, so that the gate and the
second electrode of the driving transistor T3 are short
connected with each other, forming a diode. At this time, the
voltage signal on the data line Data passes through the
driving transistor T3 and the compensation transistor T1,
and flows to the gate of the driving transistor T3, such that
the potential at the gate of the driving transistor T3 reaches
Vdata+Vth, where Vth is the threshold voltage of the driving
transistor T3, and Vdata 1s the voltage on the data line Data.

In the second reset stage t3, a valid level signal 1s provided
to the second reset lines Reset2 1 to Reset2 3. An invalid
level signal 1s provided to the first reset line Reset1, the scan
line Scan, the first light emitting control line EM1, and the
second light emitting control lines EM2_1 to EM2_3. At this
time, the plurality of second light emitting control transistors
T6_1 to T6_3 are all turned on, so that the voltage signal on
the 1nitialization signal line Init 1s transmitted to the first
electrode of each of the light emitting devices 21 to 23 to
reset the potential at the first electrode of each of the light
emitting devices 21 to 23.

In the light emitting stage t4, an 1nvalid level signal is
provided to the first reset line Resetl, the second reset lines
Reset2 1 to Reset2 3, and the scan line Scan, and a valid
level signal 1s provided to the first light emitting control line
EM1 and the plurality of second light emitting control lines
EM2 1 to EM2_3, respectively. It 1s noted that the vald
level signals provided to the plurality of second light emit-
ting control lines EM2_1 to EM2_3 are independent of each
other. At this time, the first light emitting control transistor
T5 1s turned on, and each of the second light emitting control
transistors T6é _1/T6 2/T6 3 i1s turned on when the corre-
sponding one of the second light emitting control lines
EM2_1/EM2_2/EM2_3 is loaded with a valid level, thereby
causing each of the plurality of light emitting devices 21 to
23 to emut light. Specifically, the potential at the gate of the
driving transistor T3 1s held at Vdata+Vth under the voltage
holding action of the storage capacitor Cs. When any one of
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the second light emitting control transistors T6_1/T6_2/
T6_3 1s turned on, the drniving transistor T3 outputs the
driving current. When the on time of the second light
emitting control transistor T6_1/T6_2/T6_3 reaches a cer-
tain time, the driving current I, ., flowing through the light
emitting devices 21/22/23 satisfies the following saturation
current formulas:

lorep =
K(Vgs — Vth)* = K(Vdata + Vth — ELVDD — Vth)* = K(Vdata — ELVDD)?
where K 1s a coefhicient related to characteristics of the

driving transistor T3, Vgs 1s a gate source voltage of the

driving transistor T3, 1.e., a voltage between the gate and the
first electrode of the driving transistor T3, and ELVDD 1s a
voltage provided by the first power line VDD.

When the on time of the second light emitting control
transistor T6_1/T6 _2/T6 3 i1s less than a certain time, the
current flowing through the light emitting device 21/22/23 is
less than the above I, -, and 1s related to the [, . and the
on time of the second light emitting control transistor
T6_1/T6_2. Thus, by controlling the time when the second
light emitting control line EM2_1/EM2_2/EM2_3 is loaded
with the valid level signal, and the above Vdata, a magnitude
of the current flowing through the light emitting device
21/22/23 may be controlled. That 1s, in the light emitting
stage t4, a valid level signal 1s not continuously provided to
each of the second light emitting control lines EM2_1/
EM2_2/EM2_3.

In other embodiments, the plurality of light emitting
devices 21-23 in the pixel structure may emit light of the
same color. In this case, the operation timing of the pixel
structure may be shown 1n FIG. 5. The operation process of
the pixel structure also includes: a first reset stage t1, a data
write stage t2, a second reset stage t3, and a light emitting
stage t4.

In the first reset stage t1, a valid level signal 1s provided
to the first reset line Resetl, and an invalid level signal 1s
provided to the scan line Scan, the second reset lines
Reset2_1 to Reset2_3, the first light emitting control line
EM1, and the second light emitting control lines EM2_1 to
EM?2 3. At this time, the first reset transistor T2 1s turned on,
and the voltage signal on the imitialization signal line Init 1s
transmitted to the gate of the drive transistor T3, thereby
resetting the potential at the gate of the drive transistor T3.
The data write transistor T4, the compensation transistor T1,
the first light emitting control transistor T3, the second light
emitting control transistors Té6_1 to Té6_3, and the second
reset transistors T7_1 to T7_3 are all turned off.

In the data write stage t2, a valid level signal 1s provided
to the scan line Scan, and an invalid level signal 1s provided
to the first reset line Resetl, the second reset lines Reset2 1
to Reset2_3, the first light emitting control line EM1, and the
second light emitting control lines EM2_1 to EM2_3. At this
time, the data write transistor T4 1s turned on, and the
voltage signal on the data line Data 1s written 1nto the first
electrode of the driving transistor T3; the compensation
transistor T1 1s turned on, so that the gate of the driving
transistor T3 1s shorted connected with the second electrode,
forming a diode. At this time, the voltage signal on the data
line Data passes through the driving transistor T3 and the
compensation transistor T1, and flows to the gate of the
driving transistor T3, and the potential at the gate of the
driving transistor T3 reaches Vdata+Vth, where Vth is the
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threshold voltage of the driving transistor T3, and Vdata 1s
the voltage on the data line Data.

In the second reset stage t3, a valid level signal 1s provided
to at least one second reset line Reset2 1, and an invalid
level signal 1s provided to the first reset line Resetl, the scan
line Scan, the first light emitting control line EM1, and the
second light emitting control lines EM2_1 to EM2_3. At this
time, at least the second reset transistor T7 1 1s turned on,
to at least transmit the voltage signal on the 1mitialization
signal line Init to the first electrode of the light emitting
device 21 and to reset at least the potential at the first
clectrode of one of the light emitting devices 21.

In the light emitting stage t4, an invalid level signal 1s
provided to the first reset line Resetl, the second reset lines
Resetl 1 to Resetl 3, and the scan line Scan, and a valid
level signal 1s continuously provided to the first light emiat-
ting control line EM1 and one of the second light emitting
control lines EM2_1. At this time, the first light emitting
control transistor T35 1s turned on, and one of the second light
emitting control transistors T6_1 1s turned on. The potential
at the gate of the driving transistor T3 is held at Vdata+Vth
under the voltage holding action of the storage capacitor Cs.
The current output by the driving transistor 13 to the
corresponding light emitting device 21 reaches the driving
current 1 ,; - described above.

In each display period, the operation process of the pixel
structure includes the above four stages, and in the light
emitting stages of three consecutive (1-th to (1+2)th) display
periods, valid level signals may be provided to the three
second light emitting control lines EM2_1 to EM2_3 by
turns, so that the three light emitting devices 21 to 23 1n the
pixel structure work 1n the three display periods by turns, to
prevent the display burmn-in caused by the single light
emitting device 21/22/23 working for a long time. The
display period may be a display stage of one frame of
display picture. Alternatively, the display period may also be
a display stage of two or other frames of display pictures.

Note that 1n a second reset stage t3 1n FIG. §, a valid level
signal 1s provided to each of the second reset lines Reset2_1
to Reset2_3. However, 1n practice, 1t 1s not necessary to
provide a valid level signal to all of the second reset lines
Reset2_1 to Reset2_3. For example, if a valid level signal 1s
provided to the second light emitting control line EM2_1 to
control the light emitting device 21 to emit light 1n the light
emitting stage of the 1th display period, at least a valid level
signal 1s provided to the second reset line Reset2_1 corre-
sponding to the light emitting device 21 1n the reset stage t3
of the 1th display period. If a valid level signal 1s provided
to the second light emitting control line EM2_2 to control
the light emitting device 22 to emait light in the light emaitting,
stage t4 of the (1+1)th display period, at least a valid level
signal 1s provided to the second reset line Reset2_2 corre-
sponding to the light emitting device 22 1n the reset stage t3
of the (1+1)th display period.

It should be noted that the operation timing shown 1n FIG.
5 1s 1llustrated by taking the pixel structure in FIG. 3 as an
example; the number of the light emitting devices in the
pixel structure may also be other numbers, and it 1s only
necessary to provide a valid level signal to the n second light
emitting control lines by turns 1n light emitting stages 1n n
consecutive display periods, so that the n light emitting
devices emit light by turns in the n display periods, where n
1s the number of light emitting devices in the pixel structure.

The operation timing of the pixel structure may also be
shown 1n FIG. 6 for the case where the light emitting colors
of the plurality of light emitting devices 21 to 23 1n the pixel
structure are the same.
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As with the operation timing 1n FIG. 5, 1n the first reset
stage T1, a valid level signal 1s provided to the first reset line
Resetl, an 1nvalid level signal 1s provided to the scan line
Scan, the second reset lines Reset2 1 to Reset2 3, the first
light emitting control line EM1, and the second light emut-
ting control lines EM2_1 to EM2_3, such that the first reset
transistor T2 1s turned on to reset the potential at the gate of
the driving transistor T3. In the data write stage 12, a valid
level signal 1s provided to the scan line Scan, and an mnvalid
level signal 1s provided to the first reset line Resetl, the
second reset lines Reset2 1 to Reset2_3, the first light
emitting control transistor 15, and the second light emitting
control transistors T6_1 to T6_3. The potential at the gate of
the driving transistor T3 reaches Vdata+Vth. In the second
reset stage t3, a valid level signal 1s provided to at least one
second reset line Reset2 1/Reset2 2/Reset2 3, and the volt-
age signal on the mnitialization signal line Init 1s transmuitted
to the first electrode of the corresponding light emitting
device 21/22/23 to reset the potential at the first electrode of
the at least one light emitting device 21/22/23.

One of the second light emitting control lines EM2_1 to
which the pixel structure in FIG. 3 1s connected 1s used as
a primary light emitting control line, and the remaining
second light emitting control lines EM2_2 to EM2_3 are
used as alternative light emitting control lines. The differ-
ence between the operation processes shown in FIG. 6 and
in FIG. 5 1s: as shown 1n FIG. 6, in the light emitting stages
t4 of the first m display periods, an invalid level signal 1s
provided to the first reset line Resetl, the second reset lines
Reset2 1 to Reset2 3, and the scan line Scan, and a valid
level signal 1s provided to the first light emitting control line
EM1 and the second light emitting control line EM2_1 (i.e.,
the light emitting control line of interest). At this time, the
first light emitting control transistor T3 i1s turned on, and the
second light emitting control transistor T6_1 1s turned on,
thereby providing the driving current to the light emitting
device 21. Since the luminance of the light emitting device
21 1s decayed after m display periods, the other light
emitting devices 22 and/or 23 may be controlled to emat
light, to compensate the luminance decay of the light emat-
ting device 21 1n the light emitting stages t4 of the (m+1)th
and subsequent display periods. Specifically, 1n the light
emitting stages t4 of the (m+1)th and subsequent display
periods, an ivalid level signal 1s provided to the first reset
line Resetl, the second reset lines Reset2 1 to Reset2 3, the
scan line Scan, and a valid level signal 1s provided to the first
light emitting control line EM1, and at least one alternative
light emitting control line (1.e., at least one of EM2_2 and
EM2_3). At this time, the first light emitting control tran-
sistor 15 1s turned on, the second light emitting control
transistor T6_1 1s turned on, and at least one of the second
light emitting control transistors T6_2 and/or T6_3 1s turned
on, thereby controlling at least one of the light emitting
devices 22 and 23 and the light emitting device 21 to emut
light. The duration of providing the valid level signal to the
alternative light emitting control line may be determined
according to the required luminance of the light emitting
device 22/23.

In any display period, 1if one or more light emitting
devices need to be controlled to emit light 1 the light
emitting stage t4, 1n the second reset stage t3, a valid level
signal 1s provided to the second reset line corresponding to
the light emitting device which 1s to emait light, so as to reset
the potential at the first electrode of the light emitting device
which 1s to emait light.

The first m display periods may be the first m display
periods of the accumulated operating of the pixel structure,
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that 1s, the first m display periods of the accumulated
displaying of the display device; and m may be determined
according to the luminance decay curve of the light emitting
device. For example, in the display device, a sub-pixel of a
first color ({or example, blue), a sub-pixel of a second color
(for example, red), and a sub-pixel of a third color (for
example, green) may be provided. FIG. 7 1s a diagram
showing luminance decay curves of light emitting devices
having different colors. As shown in FIG. 7, a decay speed
of the light emitting device of the first color 1s greater than
a decay speed of the light emitting device of the second
color. In this case, the above pixel structure may be provided
in the sub-pixel of the first color. If a difference between a
degree of the luminance decay of the light emitting device
of the first color and a degree of the luminance decay of the
light emitting device of the other colors reaches a preset
value, an accumulated operation time of the light emitting
device of the first color 1s timel, m 1s a number of display
periods corresponding to an accumulated display time of the
display device being timel. Alternatively, the above pixel
structure may be provided 1n both the sub-pixels of the first
color and the second color. For example, as shown 1n FIG.
7, when the drniving time reaches 3500 hours (hr), the light
emitting luminance of the light emitting devices of the first
color and the second color may significantly decay. For this
case, at least two light emitting devices of the first color 1n
the pixel circuit may be controlled to simultaneously emit
light 1n the light emitting stage of the pixel circuit in the
sub-pixel of the first color after the accumulated display time
of the display device reaches 500 hours; and at least two
light emitting devices of the second color 1n the pixel circuit
may be controlled to simultaneously emit light 1n the light
emitting stage of the pixel circuit in the sub-pixel of the
second color.

In some embodiments, a value of the driving current that
may be output by the driving transistor T3 may be increased
by adjusting a width-to-length ratio of the driving transistor
T3, thereby satistying the requirement that two or more light
emitting devices emit light simultaneously. In some
examples, when the number of the light emitting devices
connected to a same pixel circuit 1s two, and the width-to-
length ratio of the driving transistor T3 1s between 1/8 to
1/12 (for example, 3/30), the current value that may be
output by the dniving transistor T3 1s 200 nA; in other
examples, the number of the light emitting devices con-
nected to a same pixel circuit 1s three, the width-to-length
ratio of the drniving transistor 1s between 1/3 to 1/5 (for
example, 5/20), and the current value that may be output by
the driving transistor T3 may reach 300 nA. In addition, a
voltage difference between the first power line VDD and the
second power line VSS may be increased to further increase
the driving current that may be output by the driving
transistor 13. For example, the voltage of the first power line
VDD 1s between 4V and 5V, for example, 4.6V, the voltage
ol the second power line VSS 1s between —4V and -6V, for
example, -5V,

It should be noted that the above embodiments are
described by taking an example in which the operation
process of the pixel structure includes two reset stages (1.€.
the first reset stage t1 and the second reset stage t3). In
practice, the first reset stage t1 and the second reset stage 3
of the pixel structure may be merged. That 1s, a valid level
signal 1s simultaneously provided to the first reset line
Resetl and at least one second reset line Reset2 1/Reset2 2/
Reset2_3 before the data write stage t2.

An embodiment of the present disclosure also provides a
display device. FIG. 8 1s a schematic diagram of an overall
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architecture of the display device according to an embodi-
ment of the present disclosure. As shown in FIG. 8, the
display device includes a display substrate, a first driving
circuit 30, and a second driving circuit 40. The display
substrate includes a display region DA and a peripheral
region at the periphery of the display region DA, and the first
driving circuit 30 and the second driving circuit 40 may be
disposed 1n the peripheral region of the display substrate.
The display region DA includes a plurality of pixels P
arranged 1n an array, and the pixel structure in the above-
described embodiment 1s disposed in at least one of the
pixels P. The plurality of light emitting devices 1n the same
pixel structure may be arranged in a row direction or a
column direction.

In some embodiments, the pixel structure in the above
embodiments 1s disposed 1n each pixel P, pixel structures 1n
a same row are connected to a same scan line Scan; pixel
structures 1n a same row are connected to a same first reset
line; pixel structures 1n a same row are connected to a same
second reset line; pixel structures 1n a same row are con-
nected to a same first light emitting control line EM1. Taking,
the number of the light emitting devices 1n the pixel structure
being two as an example, pixel structures in a same row are
connected to a same second light emitting control line
EM2_1; pixel structures in a same row are connected to a
same second light emitting control line EM2_2. Pixel struc-
tures 1 a same column are connected to a same data line.
The data lines Datal to DataM connected to pixel structures
in a plurality of columns are connected to the data driving
circuit 50, so as to recerve the data voltage signal provided
by the data driving circuit 50.

The first driving circuit 30 1s configured to: in the first
reset stage ol the pixel circuit, provide a valid level signal to
the first reset line to which the pixel circuit 1s connected to
cause the first reset sub-circuit to write the voltage signal on
the 1mmtialization signal line into the gate of the driving
transistor; in the data write stage of the pixel circuit, provide
a valid level signal to the scan line to which the pixel circuit
1s connected to cause the data write sub-circuit to write the
voltage signal on the data line into the first electrode of the
driving transistor; and 1n the second reset stage of the pixel
circuit, provide a valid level signal to at least one second
reset line to which the pixel circuit 1s connected to cause the
corresponding second reset sub-circuit to write the voltage
on the mitialization signal line to the first electrode of the
light emitting device.

Alternatively, the first driving circuit 30 may specifically
include a plurality of cascaded gate driving units. For
example, as shown in FIG. 8, the first driving circuit 30
includes: a first-stage gate driving unit S_1, a second-stage
gate driving unit S_2, a third-stage gate driving unit S_3 . .
., a (N=1)th-stage gate driving umit S_N-1 and a Nth-stage
gate driving umt S_N. The first-stage gate driving unit S_1
1s connected to the scan line to which pixel circuits 1n a first
row are connected, and 1s configured to provide a scan signal
in a valid level state to pixel circuits 1n the first row 1n the
data write stage of pixel circuits in the first row; the
first-stage gate driving circuit S_1 1s connected to the first
reset line to which pixel circuits in a second row are
connected, so as to provide the first reset signal 1n a valid
level state to pixel circuits 1n the second row 1n the first reset
stage ol pixel circuits 1n the second row. The second-stage
gate driving unit S_2 1s connected to the scan line to which
pixel circuits in the second row are connected, and 1s
configured to provide a scan signal 1n a valid level state to
pixel circuits 1n the second row in the data write stage of
pixel circuits 1n the second row; the second-stage gate
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driving unit S_2 1s connected to the second reset line to
which pixel circuits 1n the first row are connected and the
first reset line to which pixel circuits in the third row are
connected, so as to provide a second reset signal 1n a valid
level state to pixel circuits 1n the first row 1n the second reset
stage of pixel circuits 1n the first row, and to provide a first
reset signal 1n a valid level state to pixel circuits 1n the first
row 1n the first reset stage of pixel circuits 1n the third row.
The (N-1)th-stage gate driving unit S_N-1 1s connected to
the scan line to which pixel circuits in an (N-1)th row are
connected, so as to provide a scan signal 1n a valid level state
to pixel circuits 1n the (N-1)th row 1n the data write stage of
pixel circuits 1n the (N-1)th row; the (N-1)th-stage gate
driving unit S_N-1 1s connected to the second reset line to
which pixel circuits 1n an (N-2)th row are connected and the
first reset line to which pixel circuits 1n an Nth row are
connected, so as to provide a second reset signal 1n a valid
level state to pixel circuits 1n the (N-2)th row in the second
reset stage ol pixel circuits 1n the (N-2)th row, and to
provide a first reset signal 1in a valid level state to the pixel
circuits 1n the Nth row in the first reset stage of the pixel
circuits in the Nth row. The Nth-stage gate driving unit S_N
1s connected to the scan line to which pixel circuits in the
Nth row are connected, so as to provide a scan signal 1n a
valid level state to the pixel circuits 1n the Nth row 1n the
data write stage of the pixel circuits 1n the Nth row; the
Nth-stage gate driving unit S_N 1s connected to the second
reset line to which pixel circuits in the (N-1)th row are
connected, so as to provide a second reset signal 1n a valid
level state to pixel circuits 1n the (N-1)th row in the second
reset stage of pixel circuits in the (N-1)th row.

The second driving circuit 40 1s configured to: 1n the light
emitting stage of the pixel circuit, provide a valid level
signal to the first light emitting control line EM1 to which
the pixel circuit 1s connected, and provide a valid level
signal to at least one second light emitting control line
EM2_1/EM2_2 to which the pixel circuit 1s connected, so
that the first light emitting control sub-circuit causes the first
power line to be directly electrically connected to the first
clectrode of the driving transistor, and at least one second
light emitting control sub-circuit causes the second electrode
of the driving transistor to be directly electrically connected
to the corresponding light emitting device.

Alternatively, the second driving circuit 40 may include a
first shuft register 41 and a plurality of second shift registers
42 1 to 42_2, which are 1n one-to-one correspondence with
the second light emitting control lines EM2_1/EM2_2 to
which the pixel circuits 1n a same row are connected. A
structure of the second driving circuit 40 will be described
below by taking an example 1n which pixel circuits 1n a same
row are connected to two second light emitting control lines
EM2_1 to EM2_2.

The first shift register 41 includes a plurality of cascaded
first shift register units G1_1 to G1_N, each of which 1s
connected to one first light emitting control line EM1. As
shown 1n FIG. 8, a first-stage first shiit register unit G1_1 1s
connected to the first light emitting control line EM1 to
which pixel circuits 1n the first row are connected; a second-
stage first shift register unit G1_2 1s connected to the first
light emitting control line EM1 to which pixel circuits 1n the
second row are connected, . . . , and a Nth-stage first shift
register unit G1_N 1s connected to the first light emitting,
control line EM1 to which pixel circuits 1n the Nth row are
connected. The second shift register 42_1 includes a plural-
ity of cascaded second shiit register units G21_1 to G21_N,
and the second shift register 42_2 includes a plurality of
cascaded second shift register umts G22_1 to G22_N. A
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first-stage second shiit register unit G21_1 and a first-stage
second shiit register unit G22_1 are connected to two second
light emitting control lines EM2_1 to EM2_2 to which pixel
circuits 1n the first row are connected, respectively; a sec-
ond-stage second shift register unit G21_2 and a second-
stage second shift register unit G22_2 are connected to two
second light emitting control lines EM2_1 to EM2_2 to
which pixel circuits 1 the second row are connected,
respectively; . . . , a Nth-stage second shift register umit
(G21_N and a Nth-stage second shiit register unit G22_N are
connected to two second light emitting control lines EM2_1
to EM2_2 to which pixel circuits in the Nth row are
connected, respectively.

In some embodiments, at least two of the plurality of light
emitting devices connected to a same pixel circuit have
different colors. The first driving circuit 30 1s specifically
configured to provide, 1n the first reset stage of the pixel
circuit, a valid level signal to the first reset line to which the
pixel circuit 1s connected; 1n the data write stage of the pixel
circuit, provide a valid level signal to the scan line to which
the pixel circuit 1s connected; and 1n the second reset stage
of the pixel circuit, provide a valid level signal to each
second reset line to which the pixel circuit 1s connected to
cause the corresponding second reset sub-circuit to write the
voltage on the mitialization signal line to the first electrode
of the light emitting device. The second driving circuit 40 1s
specifically configured to provide a valid level signal to the
first light emitting control line EM1 to which the pixel
circuit 1s connected and provide a valid level signal to the
plurality of second light emitting control lines EM2_1 to
EM2_2 to which the pixel circuit 1s connected, respectively,
in the light emitting stage of the pixel circuit.

In this case, the plurality of light emitting devices may be
respectively used as a plurality of sub-pixels of the pixel,
and since the plurality of light emitting devices 1n the pixel
structure share one pixel circuit, 1t 1s advantageous to
improve the resolution of the display device.

In other embodiments, the plurality of light emitting
devices connected to a same pixel circuit have a same color.
The second driving circuit 40 1s specifically configured to
provide a valid level signal to the first light emitting control
line EM1 to which the pixel circuit 1s connected, in the light
emitting stage of each display period of the pixel circuit; and
provide a valid level signal to the n second light emitting
control lines to which the pixel circuit 1s connected by turns
in light emitting stages 1 n consecutive display periods,
wherein n 1s the number of light emitting devices 1n the pixel
structure.

For example, if a control circuit of the display device
determines that the pictures 1n a certain region of the display
substrate remain unchanged when continuously displaying
multiple frames of pictures, the control circuit may send a
control signal to the second driving circuit 40, such that the
second driving circuit 40 controls the plurality of light
emitting devices 1n each pixel structure 1n the region to emat
light by turns 1n a plurality of continuous display periods
according to the control signal, so as to improve the display
burn-in problem.

In other embodiments, the plurality of light emitting
devices connected to a same pixel circuit have a same color.
One of the second light emitting control lines EM2_1 to
EM2_2 to which the pixel structure 1s connected 1s the
primary light emitting control line, and the remaining sec-
ond light emitting control lines are alternative light emitting
control lines. The second driving circuit 40 1s specifically
configured to provide a valid level signal to the first light
emitting control line EM1, the primary light emitting control
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line to which the pixel circuit 1s connected, 1n the light
emitting stages of the first m display periods of the pixel
circuit; provide a valid level signal to the first light emitting
control line EM1, the primary light emitting control line, and
the at least one alternative light emitting control line to
which the pixel circuit 1s connected, in light emitting stages
of display periods after the m-th display period; wherein m
1s determined according to luminance decay curves of the
plurality of light emitting devices to which the pixel circuit
1s connected.

That 1s, before the accumulated display duration of the
display device reaches the predetermined duration, one light
emitting device 1n the pixel structure 1s controlled to emit
light 1n each display period. After the accumulated display
duration of the display device reaches the predetermined
duration, at least two light emitting devices in the pixel
structure are controlled to emit light 1n each display period,
so that the problem of luminance reduction of the pixel
structure caused by the light emitting devices emitting light
for a longer time may be compensated, and the service life
of the display device 1s prolonged.

The specific driving process for the pixel structure has
been described above and will not be described herein.

It should be understood that the above embodiments are
merely exemplary embodiments adopted to explain the
principle of the present disclosure, and the present disclo-
sure 1s not limited thereto. It will be apparent to a person
skilled 1n the art that various changes and modifications may
be made therein without departing from the spirit and scope
of the present disclosure, and such changes and modifica-
tions also fall within the scope of the present disclosure.

What 1s claimed 1s:

1. A driving method for a pixel structure, the pixel
structure comprising: a pixel circuit and a plurality of light
emitting devices; wherein the pixel circuit comprises: a
driving transistor, a storage capacitor, a write compensation
sub-circuit, a first reset sub-circuit, a first light emitting
control sub-circuit, a plurality of second light emitting
control sub-circuits, and a plurality of second reset sub-
circuits, wherein two terminals of the storage capacitor are
respectively connected to a gate of the driving transistor and
a first power line; the second light emitting control sub-
circuits and the second reset sub-circuits are connected to
the light emitting devices 1n a one-to-one correspondence;
the plurality of second reset sub-circuits are respectively
connected to a plurality of second reset lines; the plurality of
second light emitting control sub-circuits are connected to a
plurality of second light emitting control lines, respectively;

the pixel circuit has a plurality of display periods, each

display period comprises: a {irst reset stage, a data write
stage, a second reset stage and a light emitting stage,
the driving method comprises steps of:

in the first reset stage, providing a valid level signal to a

first reset line to cause the first reset sub-circuit to write
a voltage signal on an 1nitialization signal line 1nto the
gate of the driving transistor;

in the data write stage, providing a valid level signal to a

scan line to cause the write compensation sub-circuit to
write a voltage signal on a data line into the first
clectrode of the driving transistor and cause the gate
and the second electrode of the driving transistor to be
directly electrically connected to each other;

in the second reset stage, providing a valid level signal to

at least one second reset line to cause the corresponding
second reset sub-circuit to write a voltage on the
initialization signal line 1nto a first electrode of the light
emitting device; and
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in the light emitting stage, providing a valid level signal
to a first light emitting control line and providing a
valid level signal to at least one second light emitting
control line, so that the first light emitting control
sub-circuit causes the first power line to be directly
clectrically connected to the first electrode of the driv-
ing transistor each other, and the at least one second
light emitting control sub-circuit causes the second
clectrode of the driving transistor and the correspond-
ing light emitting device to be directly electrically
connected to each other,

wherein at least two of the plurality of light emitting

devices connected to a same pixel circuit have different
colors;

the step of providing a valid level signal to the at least one

second reset line comprises: providing a valid level
signal to each second reset line; and

the step of providing a valid level signal to the at least one

second light emitting control line comprises: providing,
a valid level signal to the plurality of second light
emitting control lines, respectively.

2. The drniving method according to claim 1, wherein the
first reset sub-circuit comprises: a first reset transistor, a gate
of the first reset transistor 1s connected to a first reset line,
a first electrode of the first reset transistor 1s connected to the
gate of the driving transistor, and a second electrode of the
first reset transistor 1s connected to the mitialization signal
line:

in the first reset stage, providing a valid level signal to a

first reset line to cause the first reset sub-circuit to write
a voltage signal on an initialization signal line nto the
gate of the driving transistor, comprises:

in the first reset stage, providing a valid level signal to the

first reset line to cause the first electrode and the second
clectrode of the first reset line to be directly electrically
connected to each other.

3. The dnnving method according to claim 1, wherein each
of the plurality of second reset sub-circuits comprises: a
second reset transistor; a gate of the second reset transistor
1s connected to the second reset line; a first electrode of the
second reset transistor 1s connected to the light emitting
device; and a second electrode of the second reset transistor
1s connected to the 1mitialization signal line;

in the second reset stage, providing a valid level signal to

at least one second reset line to cause the corresponding
second reset sub-circuit to write the voltage on the
initialization signal line into the first electrode of the
light emitting device, comprises:

in the second reset stage, providing a valid level signal to

at least one second reset line to cause the first electrode
and the second electrode of the corresponding second
reset transistor to be directly electrically connected to
cach other.

4. The dnnving method according to claim 1, wherein the
first light emitting control sub-circuit comprises: a first light
emitting control transistor, a gate of the first light emitting
control transistor 1s connected to the first light emitting
control line, a first electrode of the first light emitting control
transistor 1s connected to the first power line, and a second
clectrode of the first light emitting control transistor is
connected to the first electrode of the driving transistor; each
of the second light emitting control sub-circuits comprises:
a second light emitting control transistor; a gate of the
second light emitting control transistor 1s connected to the
second light emitting control line; a first electrode of the
second light emitting control transistor 1s connected to the
second electrode of the driving transistor; and a second
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clectrode of the second light emitting control transistor 1s
connected to the light emitting device,

in the light emitting stage, providing a valid level signal

to a first light emitting control line and providing a
valid level signal to at least one second light emitting
control line, so that the first light emitting control
sub-circuit causes the first power line and the first
clectrode of the driving transistor to be directly elec-
trically connected to each other, and the at least one
second light emitting control sub-circuit causes the
second electrode of the driving transistor and the cor-
responding light emitting device to be directly electri-
cally connected to each other, comprises:

in the light emitting stage, providing a valid level signal

to the first light emitting control line and providing a
valid level signal to at least one second light emitting,
control line, to cause the first electrode and the second
clectrode of the first light emitting control transistor to
be directly electrically connected to each other, and to
cause the first electrode and the second electrode of at
least one second light emitting control transistor to be
directly electrically connected to each other.

5. A driving method for a pixel structure, the pixel
structure comprising: a pixel circuit and a plurality of light
emitting devices; wherein the pixel circuit comprises: a
driving transistor, a storage capacitor, a write compensation
sub-circuit, a first reset sub-circuit, a first light emitting
control sub-circuit, a plurality of second light emitting
control sub-circuits, and a plurality of second reset sub-
circuits, wherein two terminals of the storage capacitor are
respectively connected to a gate of the driving transistor and
a first power line; the second light emitting control sub-
circuits and the second reset sub-circuits are connected to
the light emitting devices 1n a one-to-one correspondence;
the plurality of second reset sub-circuits are respectively
connected to a plurality of second reset lines; the plurality of
second light emitting control sub-circuits are connected to a
plurality of second light emitting control lines, respectively;

the pixel circuit has a plurality of display periods, each

display period comprises: a {irst reset stage, a data write
stage, a second reset stage and a light emitting stage,
the driving method comprises steps of:

in the first reset stage, providing a valid level signal to a

first reset line to cause the first reset sub-circuit to write
a voltage signal on an initialization signal line mnto the
gate of the driving transistor;

in the data write stage, providing a valid level signal to a

scan line to cause the write compensation sub-circuit to
write a voltage signal on a data line into the first
clectrode of the driving transistor and cause the gate
and the second electrode of the driving transistor to be
directly electrically connected to each other;

in the second reset stage, providing a valid level signal to

at least one second reset line to cause the corresponding
second reset sub-circuit to write a voltage on the
initialization signal line 1nto a first electrode of the light
emitting device; and

in the light emitting stage, providing a valid level signal

to a first light emitting control line and providing a
valid level signal to at least one second light emitting
control line, so that the first light emitting control
sub-circuit causes the first power line to be directly
clectrically connected to the first electrode of the driv-
ing transistor each other, and the at least one second
light emitting control sub-circuit causes the second
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clectrode of the driving transistor and the correspond-
ing light emitting device to be directly electrically
connected to each other,

wherein the plurality of light emitting devices connected

to a same pixel circuit have a same color; one of the
second light emitting control lines to which the pixel
structure 1s connected 1s used as a primary light emat-
ting control line, and the remaining second light emat-
ting control lines are used as alternative light emitting
control lines; and

a valid level signal 1s provided to the first light emitting

control line and the primary light emitting control line
in the light emitting stages of the first m display
periods; a valid level signal i1s provided to the first light
emitting control line, the primary light emitting control
line and at least one of the alternative light emitting
control lines, 1n the light emitting stages of display
periods following the m-th display period; wherein m 1s
determined according to a luminance decay curves of
the light emitting devices.

6. The driving method according to claim 3, wherein the
first reset sub-circuit comprises: a first reset transistor, a gate
of the first reset transistor 1s connected to a first reset line,
a first electrode of the first reset transistor 1s connected to the
gate of the driving transistor, and a second electrode of the
first reset transistor 1s connected to the mitialization signal
line:

in the first reset stage, providing a valid level signal to a

first reset line to cause the first reset sub-circuit to write
a voltage signal on an initialization signal line nto the
gate of the driving transistor, comprises:

in the first reset stage, providing a valid level signal to the

first reset line to cause the first electrode and the second
clectrode of the first reset line to be directly electrically
connected to each other.

7. The dnnving method according to claim 6, wherein each
of the plurality of second reset sub-circuits comprises: a
second reset transistor; a gate of the second reset transistor
1s connected to the second reset line; a first electrode of the
second reset transistor 1s connected to the light emitting
device; and a second electrode of the second reset transistor
1s connected to the 1mitialization signal line;

in the second reset stage, providing a valid level signal to

at least one second reset line to cause the corresponding
second reset sub-circuit to write the voltage on the
initialization signal line into the first electrode of the
light emitting device, comprises:

in the second reset stage, providing a valid level signal to

at least one second reset line to cause the first electrode
and the second electrode of the corresponding second
reset transistor to be directly electrically connected to
cach other.

8. The dnnving method according to claim 7, wherein the
first light emitting control sub-circuit comprises: a first light
emitting control transistor, a gate of the first light emitting
control transistor 1s connected to the first light emitting
control line, a first electrode of the first light emitting control
transistor 1s connected to the first power line, and a second
clectrode of the first light emitting control transistor is
connected to the first electrode of the driving transistor; each
of the second light emitting control sub-circuits comprises:
a second light emitting control transistor; a gate of the
second light emitting control transistor 1s connected to the
second light emitting control line; a first electrode of the
second light emitting control transistor 1s connected to the
second electrode of the driving transistor; and a second
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clectrode of the second light emitting control transistor 1s
connected to the light emitting device,

in the light emitting stage, providing a valid level signal

to a first light emitting control line and providing a
valid level signal to at least one second light emitting
control line, so that the first light emitting control
sub-circuit causes the first power line and the first
clectrode of the driving transistor to be directly elec-
trically connected to each other, and the at least one
second light emitting control sub-circuit causes the
second electrode of the driving transistor and the cor-
responding light emitting device to be directly electri-
cally connected to each other, comprises:

in the light emitting stage, providing a valid level signal

to the first light emitting control line and providing a
valid level signal to at least one second light emitting
control line, to cause the first electrode and the second
clectrode of the first light emitting control transistor to
be directly electrically connected to each other, and to
cause the first electrode and the second electrode of at
least one second light emitting control transistor to be
directly electrically connected to each other.

9. A pixel structure, comprising: a pixel circuit and a
plurality of light emitting devices; wherein the pixel circuit
comprises: a driving transistor, a storage capacitor, a write
compensation sub-circuit, a first reset sub-circuit, a first light
emitting control sub-circuit, a plurality of second light
emitting control sub-circuits, and a plurality of second reset
sub-circuits, wherein two terminals of the storage capacitor
are respectively connected to a gate of the driving transistor
and a first power line; the second light emitting control
sub-circuits and the second reset sub-circuits are connected
to the light emitting devices 1n a one-to-one correspondence;
the write compensation sub-circuit 1s configured to write

a voltage signal on a data line 1nto a first electrode of

the driving transistor and cause the gate and a second

clectrode of the driving transistor to be directly elec-
trically connected to each other 1n response to a signal
from a scan line;

the first reset sub-circuit 1s configured to write a voltage
signal on an 1nitialization signal line to the gate of the
driving transistor in response to a signal from a first
reset line;

the second reset sub-circuit 1s configured to write the
voltage signal on the mitialization signal line to a first
clectrode of the light emitting device to which the
second reset sub-circuit 1s connected, 1n response to a
signal from the corresponding second reset line;
the first light emitting control sub-circuit 1s configured to
cause the first power line and the first electrode of the
driving transistor to be directly electrically connected
to each other in response to a signal from a first light
emitting control line; and

the second light emitting control sub-circuit 1s configured
to cause the second electrode of the driving transistor
and the light emitting device to which the second light
emitting control sub-circuit 1s connected to be directly

clectrically connected to each other, 1n response to a

signal from the corresponding second light emitting

control line,

wherein the plurality of light emitting devices connected
to a same pixel circuit have a same color; one of the
second light emitting control lines to which the pixel
structure 1s connected 1s used as a primary light emat-
ting control line, and the remaining second light emait-
ting control lines are used as alternative light emitting
control lines; and
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a valid level signal 1s provided to the first light emitting,
control line and the primary light emitting control line
in the light emitting stages of the first m display
periods; a valid level signal 1s provided to the first light
emitting control line, the primary light emitting control
line and at least one of the alternative light emitting
control lines, 1n the light emitting stages of display
periods following the m-th display period; wherein m 1s
determined according to a luminance decay curves of
the light emitting devices.

10. The pixel structure according to claim 9, wherein each
of the plurality of second reset sub-circuit comprises: a
second reset transistor; a gate of the second reset transistor
1s connected to the second reset line; a first electrode of the
second reset transistor 1s connected to the light emitting
device; and a second electrode of the second reset transistor
1s connected to the imitialization signal line;

the second light emitting control sub-circuit comprises: a
second light emitting control transistor, a gate of which
1s connected to the second light emitting control line, a
first electrode of which 1s connected to the second
clectrode of the driving transistor, and a second elec-
trode of which 1s connected to the light emitting device.

11. The pixel structure according to claim 9, wherein the
number of the light emitting devices in the pixel structure 1s
two, a width-to-length ratio of the driving transistor i1s
between 1/8 and 1/12; or

the number of the light emitting devices in the pixel
structure 1s three, and the width-to-length ratio of the
driving transistor 1s between 1/3 and 1/5.

12. A display device comprising a display substrate, a first
driving circuit and a second driving circuit, wherein the
display substrate comprises a plurality of pixels, at least one
of which has the pixel structure of claim 9;

the first driving circuit 1s configured to: in the first reset
stage of the pixel circuit, provide a valid level signal to
the first reset line to which the pixel circuit 1s connected
to cause the first reset sub-circuit to write the voltage
signal on the mitialization signal line into the gate of
the driving transistor; in the data write stage of the pixel
circuit, provide a valid level signal to the scan line to
which the pixel circuit 1s connected to cause the data
write sub-circuit to write the voltage signal on the data
line 1nto the first electrode of the driving transistor; and
in the second reset stage of the pixel circuit, provide a
valid level signal to at least one second reset line to
which the pixel circuit 1s connected to cause the cor-
responding second reset sub-circuit to write the voltage
on the mnitialization signal line into the first electrode of
the light emitting device;

the second driving circuit 1s configured to: in the light
emitting stage of the pixel circuit, provide a valid level

signal to the first light emitting control line to which the
pixel circuit 1s connected, and provide a valid level
signal to at least one second light emitting control line
to which the pixel circuit 1s connected, so that the first
light emitting control sub-circuit causes the first power
line and the first electrode of the driving transistor to be
directly electrically connected to each other, and at
least one second light emitting control sub-circuit
causes the second electrode of the driving transistor and
the corresponding light emitting device to be directly
clectrically connected to each other.
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